Abnormal cardiac energetics in patients carrying the A3243G mtDNA mutation measured in vivo using phosphorus MR spectroscopy.
Cardiomyopathy is a frequent cause of morbidity and mortality in patients carrying the A3243G transition in the mitochondrial DNA (mtDNA) tRNALeu(UUR) gene, the most common heteroplasmic single mtDNA defect. We used phosphorus magnetic resonance spectroscopy (31P-MRS) to look for evidence of an in vivo bioenergetics defect in patients carrying the A3243G mtDNA mutation with and without echocardiographic signs of left ventricle hypertrophy (LVH). Eight patients, three with LVH, carrying the A3243G mtDNA mutation and 10 healthy subjects underwent one-dimensional chemical shift imaging 31P-MRS. In the patients, mean cardiac phosphocreatine to adenosine triphosphate ratio (PCr/ATP) (1.55 +/- 0.58) was significantly reduced compared to the control group (2.34 +/- 0.14; P < 0.001). Cardiac PCr/ATP was within the normal range only in one case that showed normal echocardiography. Our results point to a central role of bioenergetics deficit in the development of cardiac hypertrophy in patients with the A3243G mtDNA mutation. Impaired cardiac energy metabolism in patients with normal echocardiography suggests that the enhancement of mitochondrial function may be beneficial not only to patients with cardiac hypertrophy but also to those patients carrying the mutation in the absence of signs of cardiac hypertrophy and/or dysfunction but with cardiac bioenergetics deficit.